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1. Statement 










; Novelty (N) 


Claims 


1-23 






Claims 






NO 


Inventive step (IS) 


Claims 


1-23 




YES 


Claims 






NO 


Industrial applicability (IA) 


Claims 


1-23 




YES 


Claims 






NO 



2. Citations and explanations (Rule 70.7) 

The invention concerns a GPS device and solves the problem of 
maintaining synchronisation to GPS system time. 

Documents cited in the International Search Report : 
Dl: EP 1130415 A 
D2: US 6122506 A 
D3 : EP 1092987 A 

Document Dl describes a GPS device comprising a first circuit 
(GPS receiver 9,10) arranged to receive a first signal and 
output first timing information and a second circuit (radio 
wave clock block 4-6) arranged to receive a second signal and 
output second timing information, A third circuit 3 produces 
third timing information dependent on the first and second 
signals. The third timing information is initially 
synchronised to the first timing information (see paragraph 
[0038] , lines 30-39) and maintained substantially synchronised 
to the first signal using the second timing information (see 
paragraphs [0047] and [0049]). 

Document D2 discloses the combination of a GPS receiver with a 
cellular telephone wherein a GSM reference generator 102 and a 
cellular communications signal including a frequency 
correction signal is used for obtaining a frequency reference 
for the GPS receiver (see column 3, lines 48-62; column 7, 
lines 39-57 and figure 8) . 

Document D3 discloses a system similar to Dl. 

However, none of the documents disclose the producing of a 
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location estimate dependent on the first and third timing 
information, the third timing information being maintained 
synchronised to the first signal using a cellular reference 
clock. 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed device and 
method. Therefore, the claimed invention is not obvious to a 
person skilled in the art. 

Accordingly, the invention defined in claims 1-23 is novel and 
is considered to involve an inventive step. The invention is 
industrially applicable. 



I The Swedish Patent Office 
PCT International Application 

~~ "25 PCT/ IB 2004 / 0 0 4 2 5 0 

1 9 -10- 2005 

Claims 



1. A GPS device comprising: 

a first circuit arranged to receive at least one first 
5 signal and arranged to output first timing information 
dependent on said first signal; 

a second circuit arranged to receive at least one 
second signal and arranged to output second timing 
information dependent on said second signal; and 
10 a third circuit arranged to determine timing 

information of said device, said third circuit arranged to 
receive at least one of said first and second timing 
information, and further arranged to produce a third timing 
information dependent on at least one of received first and 

15 second signals, 

wherein said third circuit is further arranged to 
produce a location estimate dependent on said first and 
third timing information; 

wherein said third timing information is initially 
20 synchronised to said first timing information and maintained 
substantially synchronised to said at least one first signal 
using said second timing information; and 

wherein said third circuit further comprises a cellular 
reference clock and wherein said third timing information is 
25 further maintained substantially synchronised to said at 
least one first signal using said cellular reference clock. 

2. A device claimed in claim 1 wherein said first signal 
comprises a Global Positioning Satellite system signal. 



30 



3. A device as claimed in claims 1 or 2 , wherein said 
second signal comprises a cellular network control or 
communications signal. 
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4. A device as claimed in claims 1 to 3 , wherein said 
first timing information comprises at least one of: 

a demodulated Global Positioning Satellite system time; 
at least one Global Positioning Satellite system 
pseudo-range ; 

a demodulated Global Positioning Satellite system 
timing data word. 

5. A device as claimed in claims 1 to 4, wherein said 
second timing information comprises at least one of: 

cellular network base station symbol timing; 
cellular network base station frame timing. 

6. A device as claimed in claims 1 to 5, wherein said 
first circuit comprises a Global Positioning Satellite 
receiver . 

7. A device as claimed in claims 1 to 6 , wherein said 
second circuit comprises a cellular network receiver. 

8. A device as claimed in any previous claim, wherein said 
third circuit comprises: 

a GPS demodulator; 

a timing estimator; 

a location estimator; and 

a clock register. 

9. A device as claimed in claim 6, wherein said first 
circuit further comprises: 

a GPS demodulator; and 
a timing estimator. 
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10. A device as claimed in claim 9, wherein said third 
circuit comprises: 

a location estimator and a clock register. 

11. A device as claimed in any previous claim, wherein said 
second and third circuit is implemented in a single circuit. 

12. A device as claimed in any previous claim, wherein said 
device further comprises a threshold circuit arranged to 

10 further substantially synchronise said third timing 
information to said at least one first signal dependent on a 
threshold event. 

13. A device as claimed in claim 12, wherein said threshold 
15 circuit is arranged to further substantially synchronise 

said third timing information using said first timing 
information. 

14. A device as claimed in claims 12 or 13, wherein said 
20 threshold event comprises at least one of: 

a time period; 

a movement of said device out of a building; 
a movement of said device following a period of 
relative static nature; 
25 a determined number of base station handovers; 

a received first signal strength threshold; 
a number of received first signals. 

15. An integrated circuit comprising a GPS device as 
30 claimed in any previous claim. 

16. A device as claimed in claim 8 wherein said clock 
register comprises random access memory. 
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17. A method for determining the position of a device using 
GPS, the device comprising a cellular reference clock, the 
method comprising the steps of: 

receiving at least one first signal; 

producing first timing information dependent on said at 
least one first signal; 

receiving at least one second signal; 

producing second timing information dependent on said 
at least one second signal; 

producing third timing information dependent on said at 
least one of said first and second timing information; 

initially synchronising said third timing information 
to said first signal, maintaining synchronisation to said 
15 first signal using said second timing information, and 
further maintaining synchronisation to said first signal 
using said cellular reference clock, and 

determining a location of said device dependent on said 
first timing information and said third timing information, 
20 wherein said determining step comprises the step of 
calculating a difference between said third timing 
information and said first timing information to determine 
location estimates. 

25 18. A method as claimed in claim 17, wherein said step of 
receiving at least one first signal comprises; 
receiving at least four GPS signals. 

19. A method as claimed in claim 18, wherein said step of 
30 producing at least one first timing information further 
comprises ; 

processing said at least four received GPS signals to 
determine at least four GPS timing signals; 
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processing said at least four GPS timing signals to 
produce a true GPS timing signal. 

20. A method as claimed in claim 17, wherein said step of 
receiving at least one second signal comprises; 

receiving at least one communications or control signal 
from a wireless cellular communications system base station. 

21. A method as claimed in claims 18 to 20, wherein said 
step of producing said third timing information comprises a 
further step of triggering a threshold circuit arranged to 
further substantially synchronise said third timing 
information to said at least one first signal dependent on a 
threshold event. 

22. A method as claimed in claim 21, wherein said further 
step of triggering said threshold circuit is arranged to 
further substantially synchronise said third timing 
information using said first timing information. 

23. A method as claimed in claims 21 and 22, wherein said 
step of triggering said threshold circuit further comprised 
the detection of a threshold event comprising at least one 
of: 

a time period; 

a movement of said device out of a building ; 
a movement of said device following a period of 
relative static nature; 

a determined number of base station handovers; 
a received first signal strength threshold; 
a number of received first signals. 
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